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Answers

. a) The wind-averaged drag coefficient is a method whereby the effect of cross-
wind can be incorporated in a measurement of vehicle drag. Typically, drag
measurements include various yaw angles to produce a ‘wind- averaged’ drag
coefficient, which is a weighted average of the individual results. [deally, this
includes measurements at all possible angles of relative wind-speed, however, in
practice it has been shown that a yaw angle of 5° is reasonably representative of
most circumstances.

The effect of cross-wind on drag is of particular significance for road haulage
vehicles because they drive at lower speeds (thus the relative speed to wind-
induced cross-wind is significant) and because they are quite tall and bluff, thus
more susceptible to cross-wind.

In the UK there is the added problem that many trunk roads (used by long-haul
road transport) run north-south whereas the prevailing wind direction is mainly
east-west. Thus cross-wind is statistically more significant here than in other
countries.

b) (from the notes). Typically the largest drag contributions are
i: underbody

ii: cab/tractor unit

ifi: rear /wake

iv: cab-gap (the gap between the tractor unit and the trailer)

25%
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c) following the nomenclature from above:

i: front spoilers and side-skirts are used to reduce the flow underneath the
vehicle

ii: the tractor unit is carefully streamlined, featuring a variety of front spoilers,
turning vanes and rounded corners

ifi: currently there are no common treatments at the rear

iv: Itis difficult to reduce the cab gap (turning capability and access) but
deflectors on the roof of the tractor can reduce this drag contribution

d) The most successful drag reduction strategy on road cars is boat-tailing to
reduce the size of the bluff tail and the associated wake. In road haulage vehicles
this is pretty much impossible because doing so would reduce load capacity and
hinder access for loading/unloading. Also, retro-fit boat-tails reduce the overall
length of the vehicle which is illegal.



